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UNITED STATES PATENT 

2,601,493 
COOLER AND CAIBONATOR 
John L. Barr, Baltimore, 1VId. 
Application August 28, 1948/Seril No. 46,572 
3 Claims. (CI. 257m242) 
1 
This invention relates fo the treatment of 
liquids to becooled and/or, carbonated, and par- 
ticularly to .coolers and carbonating .processes 
and equipment. It has among its objects fo 
provide a new and improved cooler and carc 5 
bonator assembly.that will avoid one or more of 
the disadvantages and limitations, of the prior 
art. 
Another object of this invention is fo =provide 
a new and improved cooler,and carbonator that 10 
wfll be effective, efficient, compact and eco- 
nomical in construction. 
A further object of the invention is fo pro- 
vide a new and improved cooler and .carbonator 
that may be readily inspected, thoroughly 15 
cleaned and easily assembled, :whenever it is de- 
sirable fo do so. 
Another object of the present .invention is fo 
provide a liquid cooler with diffusers and baflles 
for directing the flow of :liquid -in a semi-rhin 20 
and irregular stream .for fast cooling and direct- 
ing the liquid to a spiral chute for conveying 
the liquid downwardly in a thin stream and 
charging it with carbon dioxide. 
A further object of the present invention is 25 
fo provide a liquid cooler haing :a conter evap- 
orator surrounded in spaced xelationby a .coiled 
suction line, with a diffuser positioned .on and 
cooled by the evaporator and.a baflle plate con- 
tacting the inner wall of: the. cooler and cooled 30 
by suction cofls ,so the cold may be 'imparted 
to the liquid ai it passes between ,the :diffuser 
and baffie plate. 
A further object of the ,present invention is 
to provide a cooler having 'a double walledevap- 35 
orator centrally positioned :in a spaced double 
walled container, with said spaces'filled with off 
to act as a conductor of::cold to the,liquid passing 
through the cooler andto act as :a buffer:against 
fast temperature droppage when :the flow,of the 40 
cooling medium has.been stopped. 
A further object of .the present-invention is fo 
provide a combined cooler :and carbonator ,hav- 
ing a center evaporator and surrounding suction 
coils for cooling a spiral: c0nveyor and the 'liquid 45 
which passes in athin streamalong and through 
it from an in]et and durtng its passage subject- 
ing the liquid fo carbon dioxide gas to :carbonate 
the liquid and passing it.'from 'the cooler and 
carbonator. 50 
Other objects will become apparent as the inc 
vention is more fully set forth. 
To make this inventionclear,, reference is ruade 
fo the ,appended drawings, in which a partiular 
form of the invention:ls indlcated. These draw- 55 
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ings together with the f01Iowing description outc 
line the particutr form by way of example, 
illustrate its principles and portray ifs objects. 
At the saine rime, the claims emphasize the 
scope of the invention. 
Referring to the drawings: 
Figure 1 is a sectional view in plan of a cooler 
usedin this embodimentof the invention, look- 
ing along line I--! of Figure 2; 
Figure 2 is a.partil sectional view taken along 
the liïe 2--:2 in a longïtudinal direction, of 
Figure 1; 
Figure 3 is an underneath view looking 
wards of a carbonator used in this invention 
and indicated in:Figure 
Figure 4 is .a longitudinal section through a 
carbonator.used in this embodiment with piping 
connections coupled .theret0; 
Figure 5 is a sectional view in a plan along 
line. 5 of Figure 4; 
Figure 6 is a sectional view in plan along 
line 6 of Figure 4; 
Figure ï is a diagrammatic view of the cooler 
and carbonator assembly coupled together; 
Figure 8 is a .perspective view of a sinuous dif- 
fuser used in tle cooler and mounted on its cen- 
tral or evaporator,shell; 
Figure 9 is .a .perspective view of a baflle plate 
used in the cooler in conjunction with the dif- 
fuser. 
Similar reference characters refer fo similar 
parts throughout the drawings. 
In the structure shown in Figs. 1 and 2,:a cooler 
consists of a cylindrical casing , whïch bas a 
removable bell-shaped cover Il slipped within 
Its-upper edge portion 2. The cover .bas in- 
sulation .! $ imbedded .in it and held in .place by 
an under:plate I Theplate 4 is.securely fas- 
tened .to.the cover va11.,2:! by welding, riveting 
or other conventional method, and leaves a space 
5 under but withinthe.cover, as indicated. The 
edge of .the cover-.wall 2! tests on a top disc-like 
plate 6 that has a dome  formed af its central 
area leavinga peripheral .fiat ring area about it 
on .which the vall 2 ,rests at ifs periphery. A 
ringplate ! 8 tests on the upper edge of the caSing 
and is.held thereon .bY:the plate |: and closes 
in an .annular peripheralportion thereof. Thi 
portion includes a compartment: ! 9 -with insula- 
tion ! $ therein :and .an annn]ar oil chamber 
next to ït..The însulation. forms a-lin]ng about 
the .wall2 forming part of off chamber 2 on 
one side and :the outsfde wall  2 .of the casing 
IO onthe other. The ins'u]ation is preferably of 
substantially-rigid material :and insn]ates the 
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off chamber 20. The oil 23 is prevented from 
overflowing out of the chamber 20 by the plate 
8, which closes if. The chamber 20 leads to the 
bottom portion o£ the casing into a shallow cylin- 
di'ical chamber 25, which covers the enth'e trans- 
verse area within the casing ai the bottom, ex- 
cept as limited by the insulation 13 intervening 
between the bottom 26 oï the chamber 25 and 
the bottom wall 27 oï the casing. This cham- 
ber 25 has another off chamber 23 extending 
vertically up ïrom if ai the middle oï the cooler. 
This chamber 23 surrounds re£rigerant shell 
which takes up an axial position in the cooler, 
and also contains the off 23. The outer portion 
o£ the chamber 23 is ïormed by an inverted 
cylinder 20 having walls 37. The oil 23 is oï a 
heat conducting nature, and low speciflc ï'av- 
ity. 
A band 30 oï metal or other suitable material 
is welded or ïastened on the exterior sur£ace 22 
oï the casing 0 at its upper portion 12 so as to 
ïorm a socket ïor the cover   to insert and fit 
into. The off chamber 20 is oï circular or cylin- 
drical ïorm and contains a tubular coil 3 o£ a 
suitable number o£ turns, extending ïor the 
greater part oï its length. A screw-threaded 
boss 32 is ïormed ai each end o£ the coil ïor 
he insertion and threading o£ nipples 33 and 
72 therein, and serving as inlet and ourlet ïor the 
circulation oï the re£rigerant medium 38 there- 
through and hot interïering with the removal 
of the coil. The interior o£ the shell 28 is îed 
v¢ith the saine medium 38 through the primary 
inlet and ourlet piping, 3 and 3 respectively. 
The reïrigerant 5 escaping ïrorn the inlet pipe 
3 into the evaporator shell . serres fo cool 
through its waHs the column oï off 23 surround- 
ing it, thence through the waHs 37 oï the cylinder 
29 where the coldness is transïerred through the 
diffuser to the liquid beverage ,. The beverage 
5 is ïed into the chamber 3 through the inlet 
piping 39 which is provided with perïorations 
fo spread the beverages 3 throughout the cham- 
ber 33 soit will be cooled quicker by the cooled 
walls o£ the diffuser 42 which are cooled by the 
walls 37 oï the cylinder 20 which are cooled by 
the off 23 ïrom the walls oï the shell 28, and the 
baiiles 4 which receive their lowered tempera- 
ture ïrom the inside shell gg. The shell gg sep- 
arates the beverage 30 ïrom the cooled off 23 and 
is provided with a bottom plate 
usually welded fo the walls 37 oï the cylinder 
The bottom plate 45 is provided with ïeet 46 to 
test against the bottom 26 connected to the wall 
24 and maintain the cylindrical chamber 2 so 
the off can lïow through and be ch'ained through 
the nipple 47 and valve 4 when necessary. The 
cooler is supported by legs 4. A spacer ring 
surrounds the inlet piping where it enters the 
casing and prevents it £rom coming into contact 
with the low temperature off 2 in the cylindrical 
chamber 25 and become ïrozen at that point, the 
atmospheric air insures a certain amount 
sulation at that point. The refrigerant 35 is fed 
ïrom a line 53 to a lïoat valve 37 mounted on a 
b,racket g. The float valve 57 ma.intains a 
flooded liquid level at all rimes. After leaving the 
lïoat valve the reïrigerant passes through a lne 
58 fo a manually operated valve 
having a reïrigerant charging connection 6 at 
one side and a nipple 62 connected to a magnetic 
valve 53 ai the other, then passing along a pipe 
6 to a T 56 which is connected ai one side by 
a nipple 67 to an . 5 through a nipple 09 to 
a manually operated valve 70 which controls the 
passage of the reïrigerant through inlet  thence 

4 
into the evaporator shell 26 where if rises and is 
ch'awn clown through a reïrigerant suction or 
ourlet pipe 3, thence through an . 80, nipple 
90 into one end oï a T 73 a nipple 72 screwed 
5 into one end o£ the T 73 attaches if fo the lower 
boss 32 oï the spiral suction cofls , which carry 
the reïrigerant suction through the coils 
which are immersed in the off 2 and helps to 
cool the baiïïes 2 and impart some oï its low 
ï0 temperature to the liquid passing through the 
beverage chamber 8. The reïrigerant passes up 
through the cofl boss 32 and nipple 74 and passes 
through a back pressure valve 75 and line 76 fo 
the heat exchanger to the compressor. The bot- 
15 tom oï the ï 73 is equipped with a nipple 
which aHows a booster charge o£ reïrigerant to 
be ïed directly into the suction cofls ! aïter 
passes through T 63, nipple 78, magnetic valve 
3, nipple 70, manu_ally operated valve 80, nipple 
20 8, pipe union 82, nipple 83, T 84, nipple 85, 
. 83, nipple 87, manually operated valve 80 to 
the nipple 77 as described above. 
The diffuser element 42 is oï hollow star like 
contour cross-sectionally, and made o£ fiat metal 
25 with its longitudinal edge portions 48 aligned 
with one another without being ïastened. This 
allows ïor a certain amount oï resfliency when 
the element is slid down over the peripheral wall 
of the shell 28 and makes sufiîcient contact 
50 therewith to act as conducting vanes thereon. 
The e]ement extends its star legs 0 outwardiy 
from the center and serves as a partial bam'ier 
in the chamber 38. The baffie member 3 
ïormed in revm,'se to the element 2 with its in- 
$5 wardly appexed ïormations 50 extended into the 
valleys 5 between the legs 0 sufficiently to pro- 
vide a sinuous path for beverage 33 to circulate 
in. The baiile member 3 is inserted in the 
chamber 38 and expanded to resiliently engage 
40 against the peripheral shell 4 oï the chamber 
30. It is made oï fiat metal preïerably with its 
edge portions 52 aligned and bent into cup ïorm 
to over lap the edge portions 8 of the diffuser 
element 2, as illustrated in Figure 1. The out- 
let pipe 53 is placed on the other side oï the 
45 baiile formed by the edge portions  and 
This produces a flow in the beverage through the 
sinuous path provided by the baiile member 
and the diffuser element 2. The service con- 
nections and piping to and from the cooler are 
50 also provided and their arrangement is described 
in a later portion oï the speciflcations. 
In Figure 4 and its cooperating figures, the 
construction of a carbonator 27 is shown. Its 
structure is very similar to that oï the cooler, 
55 having a casing 0 , a cover 02, vith insulation 
S in the compartment 9 surrounding the 
nular off chamber 04. This chamber 0 connects 
at the bottom oï the casing through a shallow 
cylindrical chamber 95 to the central refrigerant 
60 chamber 06 around the evaporator shell 07. Be- 
tween the oil and refrigerant chambers 0 and 
96 and encompassed by saine is the beverage 
chamber 8 annularly positioned therein. This 
chamber has its top wall 09 pefforated by per- 
65 ïorations 00 and opening in a space 0 above 
that is enclosed over by a dome plate 02 simflar 
to that dome 7 in the cooler casing 10. The 
chamber 98 is ïed with the beverage 36 ïrom the 
cooler through the inlet pipe 0 and covers the 
70 top waH 90 until it reaches the perïorations in 
the latter and drops throughout into the bever- 
age chamber 90. The drops of beverage ïall on 
the tflted surface of a helical plate  0 and is pro- 
vided with holes 15 and mounted on the 
75 verted sleeve 15 which forms the outer portion 
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of the chamber 86 whih coters the peripheral 
wa!l ëf he evaporator she!Ï 9T and forma ur- 
tain along iS edges which are Spacedfom the 
outer wall 106 of this chamber. In dçipping 
down, this curtaïn 0f bevér.ge  ï contäCs the 5 
carb0pated gas fiowing in tSough thë PPe IOT 
and both are inçimate!y mixed together. The 
catqnated mixture iS then dawn off hrough 
the ourlet pipe . e Ohamber 94 has a heli- 
cal tubuar coil 9 immered' in the off 2$ and 10 
servd by the iet and ourlet piPg   and    
respectively. The refrigerant passes through the 
float valve  and other piping and valves already 
described for the cooler and passes tough the 
inlet  to the evaporator shell  which is 15 
simflar fo the evaporator shell 2 described. If 
ammonia is used as the refrigerant if is dra 
through the ourlet 4 as already described. If 
eon is used as the refrigerant a bleeder pipe 
   with a hole    in if is used. e hole is ed 20 
for drainage. e tube   is connected fo the 
inlet  , flttings  4, valve   and fittings  6, 
 and . 
e coil 9 is supported in the casing in a 
suitable manner, and may be removed bodily 25 
whenever necessary or desirable fo do so. Simi- 
!arly with the helical plate 4. 
e operatlon of the assembly is provided for 
as follows. The coolant from a conventional 
refrigerant system 9  psed tough piping 30 
3 fo the float valves, coils and shells of both the 
coo!er and carbonator. The coils cool the off 
 in the chambers wch in turn cools he walls 
of the :beverage chambers and does the work in 
a very steady and effective mater. The bever- 35 
age 6 is thon sent from an extreous source 
through the piping 9 to the cooler casing  
where if is cooled in the chamber  by the action 
of the coolant circulating in the coil and evapora- 
tion in the shell. Thon after a suitable period, 40 
required for the beversge fo circulate in the 
chamber $ and against the diéser plate 4 and 
baffie member , the beverage is passed through 
the piping 6 fo the carbonator. The beverage 
flows through the inlet piping 9 and enters into 
the beverage chamber 9 tough the perfora- 45 
tions  in ifs head and passes in a curtain over 
the heHcal plate 4 mixing with the carbon- 
dioxide gas entering tough the inlet piping  
connected fo a suitable carbonic gas cylinder 
2. r cooling and carbonating, an electric 50 
water level probe operates a quid iet control 
valve for maintaing a liquid level in the bot- 
tom of the cooler. om the carbonator casing 
the mixed beverage is piped through the piping 
2 fo a stable dispeing macne. The float 55 
valve units are se fo work at stable levels of 
the beverage  the cooler and carbonator re- 
spectively. The magnetic valves close off the 
flow of liquid refrigerant when the refrigerat- 
ing mechasm automatically shuts down. ,60 
The conventional control of the piping serres 
to prode any particular or desirable method 
of contro]ling the mediums used in the assembly, 
and do hot need any particular extension oï the 
description in their regard. 65 
There are a number of distinct features of the 
assembly. The arrangement of the covers per- 
toits ready access fo the interior of the casing. 
e cofls may be removed, and the baffie mem- 70 
ber diffuser elements and hecal tray discon- 
nected, for cleaning or other reasons. The 
purpose of the off in the assembly is fo provide 
for a better heat exchge, fo provide for a 
pressure reinïorcement to the wall of the bever- 75 

age chamber and tee thei.posi, blity çf brst- 
ing under beveage pïessre.and to surround 
the coils and refrigerant chambers vih a liqd 
tending t0 keep the walls Clean and ïree from 
erosion. The off can be of the light mineral 
type; a Prestone and water solution or special 
chemical quids that will meet any general or 
special conditions of heat trafer. The cover is 
insulated. The beverage is cooled from areas 
iide and outside ifs retaing walls. 
ile one form of the invention is shown in 
the drawings and described in te speciflcatio, 
it is hot desired to limit ts application for 
patent to this particular form, as if is appreciated 
that other forms could be ruade that would use 
the saine prciples and corne within the scope 
of the appended claires. 
Having thus described the invention, what is 
claimed is: 
1. A heat exchanger for beverages comprising 
an outer casing, insulating mea witn said 
casing, a cylder with said casing having a 
central perforation in its bottom plate and an 
upper open end, a coiled pipe within said cylin- 
der adapted fo receive a coong mecum, a shell 
wit said cynder spaced inwardly of said 
pipe, a second shell spaced from said first men- 
ioned shell, a series of perforated baffies 
tween said shells, mes for supplying a car- 
bonating gas at the bottom of said baffies, an 
ier cynder witn said casg exteng with- 
in said aforementioned central perforation, d 
means for supplyg a beverage te said inner 
cylinder and fo the space between said shells and 
for withdrawing it therefrom. 
2. A heat exchanger for beverages comprg 
an outer casing, a cylinder within said casg 
and spaced therefrom, inlating means between 
said cylinder and casing, a centrally perforated 
bottom plate for said casing, said casing having 
an open upper end, a shell witn said cylinder 
and spaced therefrom, a coiled pipe in the space 
between the cylinder and shell ïor receivg a 
cooling medium, a second shell in said casing 
inwardly spaced from the first shell, said second 
shell being of general star shape and the walls 
of said first shell having convolutions follow- 
ing and spaced ïrom the star shaped walls of 
the second shell, an ner cylder in the casing 
spaced inwardly of the second mentioned shell 
and extending within the çerforation in the 
aforesaid bottom plate, means for supplying a 
cooling medium fo the cofled pipe and ier 
cyHnder and for withdrawing if thereïrom, and 
means for supplying a beverage te the space 
between the shells and for withdrawing it there- 
from. 
3. A heat exchanger for beverages compris 
g an outer cing, a cylinder within said 
casing and spaced therefrom, iulating means 
between said cylinder and casing, a centrally 
perforated bottom plate for said casing, said 
cing having an open upper end, a shell with.- 
in said cynder and spaced therefrom, a cofled 
pipe in the space between the cylinder and shell 
for receiving a cooling mecum, a second shell 
in said casing inwardly spaced from the first 
she, be mea etween said shells, an ier 
cylder in the casing spaced ward oï the 
second mentioned shell d extendg wit the 
perforation in the aforesaid bottom plae, mes 
ïor supplying a coong medium fo the coiled 
pipe and ier cylinder and or withawing it 
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therefrom, and means for supplying a beverage 
fo the space between the shells and for with- 
drawing if therefrom. 
JOHN L. BAR1%. 
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